Heterogeneity of heparan sulfate chains in a proteoglycan from bovine lung.
A heparan sulfate proteoglycan from bovine lung gas-exchange tissue was isolated by extraction of the tissue with 4.0 M guanidine HCl in the presence of multiple protein inhibitors. The proteoglycan was purified by precipitation with cetylpyridinium chloride in 0.5 M KCl followed by CsCl isopycnic centrifugation (po = 1.45) in 4.0 M guanidine/HCl. Further purification was achieved by gel filtration on Sepharose CL-2B and by chromatography in DEAE-Sepharose CL-6B column. The proteoglycan had 14.9% protein and 22.4% uronate. Heparan sulfate chains from the proteoglycan were isolated after beta-elimination. Fractionation of heparan sulfate chains was achieved on Dowex-1 Cl- column, eluting with a stepwise increase in the concentration of NaCl, 1.0 to 2.0 M with 0.2 M increments. Of the total heparan sulfate recovered from the column, about 10% eluted by 1.2 M NaCl, 68% by 1.4 M NaCl, 18% by 1.6 M NaCl and 4% by 1.8 M NaCl. The fractions varied in their total and N-sulfate ester contents and iduronic acid to glucuronic acid ratios. The fraction that eluted from the Dowex-1 Cl- column at 1.6 M NaCl had the highest molecular weight, 37000, and the fraction that eluted at 1.8 M NaCl had the lowest molecular weight, 12000, as determined by gel filtration method, and the greatest sulfate content. The core protein, obtained by digestion of proteoglycan by heparan sulfate lyase, showed mostly a single band in SDS-polyacrylamide gel electrophoresis. The observations indicate a heterogeneity of the composition of heparan sulfate chains in the proteoglycan. This heterogeneity likely contributes to variations in biologic properties of different heparan sulfate proteoglycan preparations.